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Abstract. 
Aim. The current study carried out to investigate the possibility of microbial contaminated of 
drugs and biological products with detection of bacterial types contaminants then investigate the 
antibacterial effect of tea extracts. 
Materials and methods. Different local and imported drug types were collected from houses 
and some pharmacy during May to October 2013, bacterial counts and type of contaminant 
isolates were estimated by conventional methods, then antibacterial activity of tea extract were 
investigated on the isolated bacteria. 
Results. Syrup and drops type were the most contaminated drugs than other types of drugs, 
syrup reveals the highest rate of bacterial contamination (20%), while capsule reveals low rate 
(7.4%). Staphylococcus and Pseudomonas genera form the predominant bacterial isolates (25.8 
and 22.5 %) respectively, while, Proteus genus reveals rare appearance. Aqueous and alcoholic 
extracts of green and red tea shows antibacterial inhibitory effects against bacteria isolated from 
drugs. The lower minimum inhibitory concentration ( MIC ) appear on Staphylococcus  0.82 and 
1.12 mg/ml with alcoholic  and aqueous green tea extract respectively Although, microorganisms 
spread everywhere if a minimal growth requirements is presents, drugs and biological products 
should be completely sterile. 
Conclusion.  Microbial contamination of drug samples appear with a percent 20% The most 
contaminant bacterial isolates was Staphylococcus spp. Alcoholic tea extracts appear to be  the 
most effected than aqueous. Alcoholic extract reveals a lowest minimum inhibitory concentration 
on Staphylococcus spp.0.82 mg/ ml. Drugs from houses reveal high rate of bacterial contaminants. 
Keywords: Drug contamination, Bacterial isolates, antibacterial, tea extracts, inhibitory effect. 
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INTRODUCTION 
Microbiological contamination refers to the non-intended or accidental 
introduction of infectious material like bacteria, yeast, mold, fungi, virus, prions, 
protozoa or their toxins and by-products [1,2]. 
Large amount of drugs and antimicrobial products were produced by various 
manufacturers, Microbial contamination of drug products, whether sterile or not, 
is objectionable. Good Manufacturing Practice (GMP) Guidelines and regulations 
require drug manufacturers to control such contamination. Over the years, the 
pharmaceutical industry has developed many approaches to reduce or eliminate 
the potential microbial contamination of drug products [3]. 
Drugs have a real activity in killing and inhibiting bacterial growth particularly 
antibiotics, microorganisms can adapt and survive under a variety of conditions 
and can pose a significant risk to biological products.  Many bacteria produced 
resistance to a lot of these drugs [4]. 
Drug contamination resulted  in health trouble, this appear clearly by the uptake  
of these contaminated drugs by human, the World Health Organization (WHO) 
has suspended all Efroze products from their list of suppliers until there has 
been confirmation that no other medications are contaminated [5]. Although the 
contamination of this medicine doesn’t belong to microbes, this mention is to 
confirm that all drugs may be exposed to different contaminants. 
The FDA guidance for industry on the submission documentation for 
sterilization process provides guidance on sterilization process validation for 
final drug product.These regulations and guidance documents provide the 
backbone for the development of an appropriate microbial contamination control 
strategy [6]. 
 Previous literature reported the appearance of bacterial contamination on drugs 
and biological products. Many surgical and medical systems get microbial 
contamination through the presence of these microorganisms in the environment.  
Contamination occurs when parts of these systems get in touch with pathogens. 
Surgical instruments and infusion settings may get contaminated when 
pathogens are inside any part of these systems [7]. Catheters may get 
contaminated with nosocomial microorganisms, bacterial invasion from entry of 
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the catheters results in bacteremia [8]. Many types of bacteria pose great 
troubles in healthcare such as Staphylococcus aureus, Pseudomonas Spp., 
Corynebacterium spp., Methicillin resistant Staphylococcus aureus (MRSA) is 
especially troublesome in hospitals, clinics and nursing homes that elicit 
invasive medical devices and cause infection [9]. 
Many studies reported that, green tea had antimicrobial activity, it’s polyphenols 
are free radical scavengers due to hydroxyl groups in their structure that can 
form complex and prevent progression of disease processes and inflammation 
[10]. 
The present study aimed to conventional evaluation of  the bacterial 
contamination  of some local and imported drugs after selling and house storing  
in addition to evaluated the antibacterial activity of some plant extracts on these 
bacterial isolates. 
 
MATERIAL AND METHODS 
.Drug Samples 
Two hundred forty three of different drug specimens from various manufacturers   
were collected from houses, drug stores, and pharmacy with various store 
conditions in Hilla City, Middle Euphrates-Iraq during May to October 2013. 
Drugs samples include, Capsules (75 specimen of different types), Tablets (42 
Spc.), eye-ear and nose drops (34 spc.), Syrups (56 spc.) and injectable drugs (36 
spc.).  Surface and internal swab for internal capsule sheath were taken, Solid 
drugs were dissolved in autoclaved distilled water and  specimen were inoculated 
in different culture media (Nutrient agar, Mac Conkey agar, Blood agar and 
Manitol Salt agar)  for detection of bacterial contamination in these drugs. Each 
specimen was cultured in duplicate for 24 hours.  Bacterial isolates were 
identified according to morphological and biochemical investigations [11,12]. 
 Medicinal plants  
Dried leaves of green tea (Camellia sinensis) and red tea (Hibiscwsabroffol) were 
bought from local markets in Hilla province –Iraq. Plants were identified by 
specialized herbarium at Science college, Babylon University. 
Watery extract 
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Ten grams of  plant leaves were added to 100 ml  of  hot water, heated  to boiling 
and  then the mixture was  filtered  by thinly clothes and the suspension was 
dried in oven 40  ċ)to get the stock extracts [13].) 
Organic extraction  
Twenty five grams of each plant were sealed with filtered sacs, put in soxhlet 
round flask containing 250 ml of one of these organic solvents (methanol). 
Soxhletion process was carried for 24 hrs., for complete extraction, then the 
extracted materials  were left in an oven to dry and the residue was kept as a 
stock in sterile  tube till use [14].  
Antibacterial susceptibility  
 Various concentrations for each plants extract were prepared by diluting the 
stock extract in water or methanol to get the concentrations (10,5, 2.5,1.25 and 
0.62 mg/ml). Agar gel diffusion inhibition assay were carried to estimate the 
inhibitory effects of each plant concentration [15].  The bacterial isolates were 
cultured in Muller –Hinton media, the inoculated plates were left for half hour 
then four wells with 6 mm in diameter were bored on plate by cork borer. Plant 
extract (0.1 ml) were added to wells of each cultured plates that incubated in 37 c 
for 18-24 hrs. then the zones of inhibition were calculated.  
Minimum inhibitory concentration (MIC) 
Muller –Hinton broth was incorporated with different concentrations of plant 
extracts (0.62 -10 mg/ ml), the control tube contained only the bacteria and 
media. All tubes were incubated at 37 c for 24 hrs. The MIC of extracts represent 
the lowest concentration of extracts that did not show bacterial growth and 
turbidity [16]. 
RESULTS 
Conventional investigations of drug specimen reveal variable amount of bacterial 
contamination, all types of drugs show a slight  percentage of contamination, 
syrups reveals the highest rate of bacterial contamination while capsule the 
lowest one as shown in Table 1. 
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Table 1. Number and percentage of drugs contaminated with bacteria. 
________________________________________________________________________- 
Percentage % No. of contaminated 
samples 
 No. of Samples. Drugs types  
7.41% 4 54 Capsule 
9.67% 6 62 Tablets 
20 % 9 45 Syrups 
11.36% 5 44 Drops 
10.52% 4 38 Injections 
11.52% 28 243 Total 
___________________________________________________________________________________   
Different types of bacteria were isolated from drug specimens Staphylococcus spp. Form the 
predominant bacterial isolates followed by Pseudomonas, wherever, Proteus spp. Appear in rare 
rate ( Table 2) . Drugs collected from houses with poor hygiene storing reveal more contamination 
rate than others    
 
 
Table 2. Types and percentage of bacteria isolated from drugs. 
__________________________________________________________________ 
percentage% 
 
Total no.  Bacterial type 
12.9 % 4 Escherichia coli 
6.45% 2 KlebsiellaSp 
25.8% 8 Staphylococcus aureus 
22.58% 7 Pseudomonas  
3.22% 1 Proteus sp. 
16.12% 5 S.epidermidis 
12.9% 4 Bacillu spp. 
100% 31 Total  
______________________________________________________________________ 
Bactericidal activity of green tea and Kajarat were investigated on isolated bacteria, results show 
that all isolates were affected through the inhibitory zone caused by application of these plant 
extracts. Staphylococcus spp. and E. coli have more susceptibility to aqueous and  methanolic  
extracts of green tea. Aqueous extract was more effective than methanolic (Table 3 and 4). 
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Table 3. Influence of aqueous green tea extract on bacterial isolates 
from contaminated drugs. 
_____________________________________________________________________________________ 
Inhibition diameter mm in different conc. Of extract Bacteria  
0.61mg/ml 
 
1.2mg/ml 2.5mg/ml 5mg/ml 10mg/ml 
1 10 13 10 8 E.coli 
- 9 10 11 7 Pseudomonas 
aeruginosa 
- 12 14 11 11 Klebsiella spp. 
1 15 15 15 14 Staphylococcus spp. 
1 10 10 11 12 Proteus spp. 
- 8 10 11 10 Bacillus spp.. 
_______________________________________________________________________________________ 
 
 
 
 
 
Fig. 1.The MIC value mg/ml of aqueous green tea extracts against 
isolated bacteria 
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Table 4. Influence of methanolic  green tea extract on bacterial isolates 
from contaminated drugs. 
________________________________________________________________________________________ 
Inhibition diameter (mm) in different conc. 
Of extract 
Bacteria  
0.61mg
/ml 
 
1.25mg/m
l 
2.5mg/ml 5mg/
ml 
10mg/ml 
1 11 14 12 11 E.coli 
1 12 11 10 10 Pseudomonas 
aeruginosa 
1 13 16 14 12 Bacillus spp. 
2 26 24 22 16 Staphylococcus spp. 
- 8 12 14 14 Proteus spp. 
- 10 17 16 14 Klebsiella spp. 
________________________________________________________________________________________ 
Both aqueous and alcoholic red tea extract show antibacterial activity on all bacterial isolates. 
Staphylococcus spp. and E.coli were the most susceptible bacteria for aqueous extract, while 
Klebsiella and Pseudomonas reveal more susceptibility to alcoholic red tea extract through the 
large zone of growth inhibition (Tables 5 and 6). 
 
 
 
Fig. 2. The MIC value mg/ml of methanolic green tea extracts against 
isolated bacteria  
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Fig.3. The MIC value mg/ml of aqueous red tea extracts against isolated 
bacteria 
 
 
 
Fig. 4.The MIC value mg/ml of methanolic red tea extracts against 
isolated bacteria 
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Table 5. Influence of  aqueous extract of red tea  on bacterial isolates 
from contaminated drugs. 
__________________________________________________________________________________ 
in different conc. Of extract)Inhibition diameter( mm Bacteria  
0.62mg/ml 1.25mg/ml 2.5mg/ml 5mg/ml 10mg 
/ml 
3 12 14 14 11 E.coli 
2 10 20 12 13 Pseudomonas 
- 12 15 15 10 Bacillus sp. 
3 15 16 18 13 Staphylococcus sp. 
2 9 12 16 15 Proteus sp. 
- 11 11 14 12 Klebsiella sp. 
__________________________________________________________________________________ 
The minimal inhibitory concentration of all extracts differs according to type of bacteria and 
extract,methanolic extract for both plants reveals highly inhibitory effects through low effective 
concentrations.  The  lower  MIC appears  with methanolic green extracts (0.82 mg/ml) and red 
tea extract 1.02 mg/ml.   
 
Table 6. Influence of methanolic extract of red tea on bacterial isolates 
from contaminated drugs. 
__________________________________________________________________________ 
r mm in different conc. Of extractInhibition diamete Bacteria  
0.62mg/ml 1.25mg/ml 2.5mg/ml 5mg/ml 10mg /ml 
2 12 14 14 11 E.coli 
4 15 20 12 13 Pseudomonas 
2 12 15 15 10 Bacillus sp. 
1 12 12 13 13 Staphylococcus 
sp. 
1 9 12 12 15 Proteus sp. 
3 12 15 14 16 Klebsiella sp. 
________________________________________________________________________________________ 
 
DISCUSION 
All manufacturers of biological products respect the safety and real sterilization 
instructions since they produced them for healthy uses.  Drugs that are taken for 
therapeutics should have a complete sterilization standard program without any 
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appearance of microorganisms [17]. The prevalence of bacteria on some drugs 
and medical supplement kits was proven by the present study, many types of 
bacteria were isolated. The high percentage of bacterial contaminants on syrup 
specimens may be related with the frequency uses and hands contact.  
Staphylococcus Spp and Pseudomonas spp. form the predominant isolates.  
Although the rate of drug contamination was slight but it has a remarkable 
hazard when the contaminated microorganism had high pathogenicity.Bacillus 
diphtheria and Micrococcus spp were isolated from lidocaine ampules with a rate 
0,06 and 20 % for sealed and open ampules respectively [18]. 
Although the therapeutic companies followed a hard safety program for 
sterilization, microbial contamination may occur out of sterilization chambers or 
during drugs distribution or usage. FDA has reported isolation of Bacillus cereus 
from anesthesia ampules and surgery operation instruments in addition to 
detected others types of bacteria in Ponstan, Megafin and Flo-out tablet [19]. 
 The presence of E.coli isolates was pointed in this study, this may be due to user 
hands contamination, E.coli was detected as a major contaminants for many 
experimented drugs, particularly syrups and tablets. Many colonies of various 
microbes were isolated from biological drug substance. The contaminants 
identified were Sphingomonasspecies, Stenotrophomonas maltophilia, 
Ralstoniapickettii, and Staphylococcus species suggesting probable water and 
human sources of contamination [20]. 
The high rate of contaminants on drugs collected from houses that were 
investigated in this present study correlated with the long period of storing and 
bad storing conditions.  Isolation of Pseudomonas spp. in the present study may 
correlate with their wide spread in different habitats, their resistance to many 
disinfectants, since Pseudomonas have ability to secrets many effective enzymes 
and the ability to form biofilm [21]. 
Recently, drugs and all microbiological products prevention have gained a 
noticeable attention from governments and health societies through the 
development of evidence based guidelines for contamination control. Microbial 
contamination control requires appropriate design of facility and equipment, 
validated cleaning and sterilization cycles for equipment, detailed and robust 
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preventive maintenance plans for equipment, measures to reduce bio burden and 
bacterial endotoxins at appropriate steps in the process, and routine monitoring 
of these process steps for bio burden and endotoxin with defined alert and action 
limits[22]. 
Green and red tea extracts showed a noticeable antibacterial activity against 
isolated bacteria, aqueous and methanolic tea extracts reveal different inhibitory 
effects on bacterial isolates,  and the highly inhibitory effect of alcoholic extracts 
may correlate  with  disinfectant activity of alcohol itself and its ability to extract 
certain active compounds from tea.  
.Many investigations pointed the medicinal importance of green tea and their 
action as anti-inflammatory in addition to their antioxidant and anti-mutagenic 
properties [23, 24]. 
  The antibacterial activity of these extracts showed variations with bacterial 
types that appear clearly by the minimum inhibitory concentration (MIC) 
against isolates, the lowest MIC appeared with Staphylococcus spp. and Proteus 
spp. followed by other bacterial isolates. Previous investigations indicate that the 
tea s´ antibacterial properties on different bacterial isolates depends on its 
contents of alkaloid, saponins, polyphenols and catechin [20, 25]. The anti-
inhibitory feature of tea leaves make it a proper substance for bacterial 
treatments and this agrees with the common folklore uses of this substance in 
reducing toothache and other common diseases.  
 
CONCLUSION.  
 Microbial contamination was observed in 20 % of drug samples investigated.  
The most contaminant bacterial isolates was Staphylococcus spp. Alcoholic tea 
extracts appear to be the most affected than aqueous. Alcoholic extract reveals a 
lowest minimum inhibitory concentration on Staphylococcus spp.0.82 mg/ ml. 
Drugs from houses reveal high rate of microbial contamination. 
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